Determination of cell type specificity and estrous cycle dependency of monocyte chemoattractant protein-1 expression in corpora lutea of normally cycling rats in relation to apoptosis and monocyte/macrophage accumulation.
In regressive corpora lutea, apoptosis of luteal cells, expression of monocyte chemoattractant protein-1 (MCP-1), and accumulation of monocytes/macrophages occur. However, whether these three events are correlated and what cell type expresses MCP-1 have yet to be determined. To clarify these issues, we performed histochemical examinations to determine the localization and the numbers of MCP-1 mRNA-containing cells, apoptotic cells, and monocytes/macrophages in corpora lutea of normally cycling rats. We found that the Mcp-1 gene is expressed in nonapoptotic steroidogenic luteal cells. Corpora lutea that contained MCP-1 mRNA-expressing cells increased in number at estrus together with those containing apoptotic luteal cells. When individual corpora lutea at estrus were analyzed, those with many MCP-1-expressing cells contained few apoptotic cells, and vice versa. These results collectively suggest the following pathway for apoptosis- and MCP-1-dependent regression of the corpus luteum: 1) luteal cells are induced to undergo apoptosis at estrus, and the activation of Mcp-1 gene expression follows in nonapoptotic luteal cells; 2) monocytes/macrophages are chemoattracted by MCP-1 toward corpora lutea containing apoptotic luteal cells; and 3) monocytes/macrophages invade corpora lutea and eliminate apoptotic luteal cells by phagocytosis.